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Of all the is.ue. facing the CONai••ion as it authorizes
personal communications services (·PCS·), the most crucial is
the size of the spectrum allocation to be authorized for PCS
licen..... Th. amount of sp.ctrum PCI lic.n.ee. will be
permitted to utili•• will determine the number of Americans who
can be .erved by PCS, the speed with which PCS will be
deployed, the voice quality PCS will be able to attain, whether
highly demanded PCS data trans.ission will be feasible, and
whether PCS will be a viable coapetitor to cellular telephony
and, ultimately, the local ezchange -- in .hort, whether PCS
will succeed or fail.

The members of PCS Action -- telecommunications equipment
manufacturers, entrepreneurs, multi-media companies, an
interezchange carrier and a cellular service provider -
believe strongly that an allocation of 40 ~z per"PCS licensee
i. necessary. Those who advocate l ••ser allocations are merely
attempting to prevent PCS from reaching its full potential in
the marketplace, or fundamentally misunderstand the nature of
PCS and the constraints facing its iaplementation in a shared
spectrum environment. An allocation of 40 MHz per licensee is
not ezcessive or eztravagant; it is simply the allocation that
the science underlying PCS demands. The major manufacturer.
that will design and build PCS equi,.ent -- inclUding MOtorola,
Northern Telecom, omnipoint and OUalcomm -- agree that a 40 MHz
assignment per licen.ee is imperative to permit PCS to be
implemented in the United States, particularly given the
Commission's Emerging Technology decisions grandfathering
incumbent microwave systems. This allocation is consistent
with the vision American consumers hold for PCS, as well as
with PCS assignments by our international competitors, which
are moving ahead to implement PCS this year with allocations
that are effectively larger than any option being considered by
the Conunission.



I.
The ~ricaD Visioa for PCB

The deci.ions surrounding the i.,l...ntation of PCS need
not be made in a vacuua. The PCS industry ha. undertaken some
200 PCS technical aDd -arketing eaperi..nts and hal conducted a
significant amount of re.earch into the characteri.tic.
American consumer. will demand of PCB. Bach .tudy establishes
conclu.ively that ~rican consu.ers will .-brace a PCS that is
fully featured and would reject any vi.ion of PCS that delivers
les••11 American consumers demand higb-quality voice and data
.ervice., high capacity, high-.peed handoff, and wide-area
coverage -- PCS with a capital .p.. Srat... offering only
••all .ervice area. becau.e of limited spectrum would be
r.j.cted out-of-hand by the American con.umer.

Studies empha.i.e th. importance for PCS of broad
coverage, high voice quality, full functionality, and data
.pplication••~/ Affordability aDd acce••ibility boost. usage
of PCS .ervice.,JI and the lucces.ful introduction of PCS will
mean an accel.ration in the p.netration of all wir.l•••
• ervice••~/

International eaperi.nce with the actual i.pl.mentation of
PCS corroborat.s the r••ult. of America. PCS .aperimenter.. In
the United Kingdom, for ezample, four CT-2 licenses were issued
in 1989 and only one CT-2 lic•••e. DOW .urviv.s. CT-2
licensees could provide only s.rvice. with li.ited cov.rage,
mobility, and functionality. Lic.n•••• were unable to provide
the full-fledged wireless services British consumers, like
American consumers, d.mand.

These findings have led tel.co.-unications companies
developing PCS servic.s to plan the deployment of affordable
services that will enable individuals to communicat.

11 SAA PeS Trial '.,ults; A t.loc.,qr Suryax 1 (1113) (·u.er.
chafe at coverage r.striction. and broad coverage is the top
priority for trial participant. . • . user. want cellular-like
service -- including two-way calling and the ability to hand
off -- priced low.r than cellular-).

~/ Iaa,~, 14. at 1 & 4; O.loitte , Touche, uaax
Perspectives on tbe Future of Wir.l.s. Communications (1992).

a/ S§§,~, American Personal Communications, Seventh
Progress Report, FCC File No. 2056-EX-ML-9l (April 28, 1992).

~/ s..,~, Oeloitte & Touche, supra, at 6.
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independent of location, acce•• method, Ind information format,
with a mazimum ot u.er call management control.

Multi-feature PCI .ervice. are projected to be available
to individual. at any location, whether It home or office, or
in transit or in public. PCS .ervice. will evolve from .ecure,
high-quality voice aDd t.zt trans.is.ion with national roaming,
to fized and IIObile IIDII data, tel_try, broadband data,
advanced intelligent network ••rvic.. , IDd multimedia. They
will facilitate the freedom, .ecurity, efficiency, and control
that r••ult from .pecialized personal aDd busine•• mobility.

PCS will mark the for.front of univer.al personal
telecommunications .ervices in which any communication an
individual need. -- whether in high-quality voice, wideband
data, or multimedia -- i. available from any point.

II.
Th••••liti.s PaciDg Pel I..l.-eD~a~ioD

PCS will be authorized in a band that now i. populated by
.ome 10,000 private operational tized microWav. user.. Th•••
incumbent. include, in the main, utilities, public .af.ty
lic.n•••• , gov.rnmental entitie., aad the railroad and
p.troleum indu.trie.. Th••e intere.t. have fought vigorou.ly
and effectively before Congre•• and the Commi••ion for the
right to remain in the 2 GRz band, protection from
interference, and compen.ation for relocating microwave link••
Even a••uming full cooperation by both microwave and PCS
licensees, however, the relocation proce.s will span a number
of year••

The Commis.ion has decided to grandfather public .afety
and certain other lic.n.... permanently and to r.quire a
-tran.ition period- of three years before any other micrQwave
incumbent can be relocated from the band involuntarily.~
After the ezpiration of the -tran.ition period,- incumbent. can
be relocated involuntarily but only with the PCS licen...
paying all the ezpen••• of relocation (e.timated at between
$135,000 and '250,000 per path). S.fore the espiration of the
-transition period,- a PCS licen.ee can relocate an incumbent
only by p.rsuading it to relocate voluntarily -- that is, by
paying it what.v.r the market will bear in eschange for it
vacating frequenci•• needed for PCS. Even involuntary
relocation is to be handl.d on a ca••-by-case basis, and is
likely to b. a l.ngthy process at b.st.

~/ s.a Procedur.. Adopted for Emerging Technology Acc.s. to
2 GBz Spectrum, FCC ET Dkt. No. 92-9 (Hew. Release July 15, 1993).
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The pre.ence of incumbents that either will remain
permanently in the 2 GRa band or that cannot be relocated for a
period of y.ars rais•• two k.y is.u.s. Fir.t, how much
spectrum is required to permit PCS lic.n•••• to inaugurate PCS,
during the -tran.ition p.riod- and beyond? Second, what would
a r.gime und.r which in.uffici.nt .pectrum allocations force
massive relocation. imply for the consumer cost and timing of a
nationwide roll-out for PCS?

A.

The -.ed to .~.r. Spectrua. Every .pectrua-availability
study that ha. been performed ha. found conclusiv.ly that PCS
spectrum allocation. of 20 MHz, or ...n 30 MHa, would be
in.ufficient for implementation of PCI in majot market.. Th.
need for a .uffici.nt amount of .pectrua to permit PCS to be
implement.d in a .hared .nvironment i ••imply a scientific fact
of life PCS licen•••• and the Commi••ion mu.t fac••

Early .tudi•• found, quit. correctly, that there i. a
sub.tantial amount of unu.ed .pectrua in the 140 MHz of the
1.85-1.99 GRz band that is available for PCS.iI Wh.n the
.p.ctrum available in this total of 140 MRz i. divided into
di.cret. sp.ctrum block., however, and aicrowav. protection
criteria now being craft.d are applied, microwav. cong••tion
can become a true ob.tacle to PCS deployment. If the available
.pectrum is sliced too .mall, th.re will be .ignificant
geographic areas where no spectrum i. available for PCS -- even
in markets that are critical for effective PCS roll-out.

Sharing technologies have be.n developed to permit PCS
licensees to put unused spectrum to work bringing PCS to the

.6./ au A'ricln brlOOll CQ-IIpicltiM'. Frequeocy Agile
Sharing TechnQ1ggy ("'AIT-) "lOrt OR Ipsctrya Ibarioq ia the
1850-1990 MHZ 'Ipd "tween PerlOOll Co 'picatiQn. S.ryic.I .pd
Private Operatioo.l li&ed Micrgw.y. IIryic. (Gen. Docket
90-314, July 1991) (the "FAST aeport-); ... AlaR Rational
TelecoJIIDUnication. and Information MJlini.tration, Spectrum
Usage Measurements in Potential PCS Fr.quency Band., p. 149
(Washington, D.C.: Dep't of Commerce, RTIA a.p. Ro. 91-279,
1991) ("th. busie.t .ites in all citi•• show. 88\ of the band
unu.ed"). The FAST Report, in particular, found that at lea.t
50 MHz in the 140 MHz band is available for implementation of
PCS by ·working around" microwave u.ers in the 11 top u.s.
markets. Reports by AT&T Bell Laboratorie., PerTel, Inc.,
Digital Spread Spectrum Technologies, and Pacific Telesis also
have supported these conclusions.

- .. -
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American public. For any sharing technology effectively to
.work around- incumbent users, however, there must be at least
some sp.ctrum available. Just a. one cannot drive a car around
an ob.tacle if the ob.tacle block. tb. entire road, it is
physically impo••ibl. for a PCS licen... to share with
microwave if all its spectrum is blocked by microwave
incumbent••

Und.r a 20·MB. allocation, for exampl., one microwave
lic.ns•• could block PCS from being i.,l...nted in a large
portion of the geographic area cov.red by a PCS licen.e.L/
Microwave lic.n.... typically utili.e two 10 MH. chann.l. -- a
total of 20 MHz -- that will corr.spond to PCS allocation••
(Wh.n the u•• of IP filt.r. on microwave rec.ivers is tak.n
into account, moreover, .ome microwave users can require
int.rf.renc. protection for bandwidth. of between 17 and 28 MH.
per chann.l.) Microwav. protection criteria, in their curr.nt
v.rsion., require con.ideration of srst... within 250 aile. in
ev.ry dir.ction. One microwave incu.bent, then, can stymie the
implementation of PCS for the entire .ervice area of a PCS
licen.ee if spectrum block. are only 20 or 30 MHz wide.
Becau.e there are 10,000 microwave lic.n•••• , at least
one-quarter of which will be pe~nentlr grandfathere4, and
b.cause the.e lic.n.... are .pr.ad throughout th. United
States, a 20 MHz allocation for PeS equat.s to z.ro spectrum
available for PCS in significant portion. of the country. The
PCS industry would never develop under the.e con.traint., and
f.deral auction revenu.s for PCS license. would be minimal.

Studies examining PCS implementation in specific markets
confirm this re.ult. In one study, ~rican Per.onal
Communications analyzed each microwave path in .ach of the
largest 11 United States cities for .ach of the Commission's
spectrum allocation proposals -- 40 MHz per licen.ee, 30 MHz
per licensee, and 20 MHz per licen.... The study found that
allocations of 20 MHz and even 30 MHz would yield too little

1/ .au Co.earch, Apaly.i. of the 20 .,. 30 .,. 1& 40 ..
pes Block AllocltiQA., filed with Mel Telecommunication. ·Corp.,
Comments (Gen. Docket 90-314, Kov. 9, 1992). Comaearch is an
independent frequency coordination fira. Com.earch found that
a 20MBz allocation would permit a single microwave effectively
to block PCS. Even under a 30 MHz allocation, sp.ctrum within
a PCS allocation will be blocked more than 20 percent of the
time.
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usable spectrum to per.it PCS to be d.ployed. A/ In Chicago,
for exampl., an allocation of 20 MHz r.sults in, depending upon
the PCS licen••e, between 33 percent and 57 percent of the area
not having spectrum available for PCS.

In anoth.r .tudy, Cox Ent.rprise. analyzed each microwave
path in San Diego, California, and concluded that 20 or 30 MHz
allocations would reDder PCS an impo••ibility -- 10 of the 24
incumbents in-San Di.go are public safety.licensees, and even a
30 MHz allocation would be insuffici.nt.J/ Other markets show
similar results.

Ev.n if microwave paths can be relocated by private
negotiation in the near t.rm, the probl.. of sp.ctrum
congestion will not .agically disappear. Ev.n assuming that
each PCS lic.ns.. can r.locate the three worst-ca•• microwave
links from that PCS licens.e' ••pectrua block in ta7h major
mark.t -- which will not b. po••ible in all ca... -- the
amount of spectrua available for PCS u.e would incr••••, on
averag., only slightly. In Los Angele., for exampl., • 30 MHz
allocation would yi.ld only an average of 16.9 MHz of use.bl.
spectrum ev.n aft.r the three worst-c••e microw.ve st.tion. in
each PCS lic.ns•• •••pectrum block had be.n r.located and. 20
MHz allocation would yield only 12.1 MHs of us.abl. spectrum,
on average, under the same circ~tanc... Included in th••e
averages, mor.ov.r, is a signific.nt amount of .re. in which
there would be J1Q spectrum .I.t. .I1l available ev.n after all
three worst-case microwave user. are relocated -- under a 30
MHz allocation, up to 22.9 percent of the g.ographic area in
Los Angeles has no spectrum available for PCS; under a 20 MHz
allocation, up to 32.8 percent of the area of Los Angele. has
no spectrum available. In Chicago, only 14.2 MHz of useable
spectrum, on average, would be available under a 20 MHz

il ... American P.rsonal Co-.unication., 'aport OD S,.etru
Ayailability for rae'Qoal COPN'oiga,ipQI S.ryiQl' ShariDS the
1850-1990 MHz '1p4 with the Private Ql4cationll I1crgwaya
Service (Gen. Docket 90-314 & ET Dock.t 92-9, Rovember 1992).
Data for this study was obtained from Comsearch and FCC files.

i/ lAB Cox Enterprises, Inc., R.ply Comments, pp. 10-11 &
Comsearch Appendix (Gen. Docket 90-314, Jan. 8, 1993).

~/ If any of the.e licensees is a public safety entity, or
would be entitled to remain in the 2 GR. band for technical
reasons, or would simply refuse to move during the -tran.ition
period,· the PCS licensee would be powerless to relocate them
and any potential spectrum gains from a theoretical relocation
would not be realized.
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allocation after r.location of th. wor.t thr•• microwav.
station. by .ach lic.a... and up to 36 p.rc.nt of the Chicago
area would have no .pectrum availabl.. In Houston, only 13.5
MHz of u••able .pectrua would be a.ailabl., on average, with a
20 MHz allocation aft.r r.locating th. thr•• worst-case
incumbent. in .ach PCB lic.n••• •••pectrum block and up to 35.2
p.rcent of the Hou,tQft ar.a still would have no sp.ctrum
available for PCS.llI IbI" rl,ult, AlA, lalio, QD1x Iv.rag•• ;
in A&Ch ~, ·.igpiCielpt gloqrlgbie_portioo• Q{ tba market AXA
blocked entirely ~ microwave u'lr••~'

Studies ha.e focu.ed on major mark.ts for good reason. If
PCS cannot be brought to the major population c.nters of the
United states, it will never emerg. a. an effective
telecommunication, ,.rvice. Mor.over, .ome 50 percent of
Americans live in or n.ar the top t.n major trading areas,
where microwave cong.'tion is and will be a significant
problem. How.v.r, .icrowave u.age i, not solely a large city
phenomenon. Microwav. users operate throughout the United
States, in mid-si•• cities, I.all towns, and rural area,.
Cities luch as Orlando, Florida (36 pat~" 32 public safety)
and even Tulsa, Oklahoma (24 paths, 11 public safety) and
Bismar9~~ Borth Dakota (15 path') ha•• significant microwave
usage.~ Microwave congestion under allocations as s.all as
20 MHz will be a fact of life ev.n in sparsely populated area.;
because a single microwave user can block all spectrum in a PCS
licensee's assigned frequencies. Microwave congestion in the 2

111 aaa Engineering Supplement of J. Barclay Jones, Attachment
A to Letter from Wayne B. Schelle to Chairman Alfred C. Sikes
(Gen. Docket 90-314, Jan. 8, 1992).

~I For this reason, it is meaningl••s to point out that the
Hong Kong digital cellular Iy.t.. ha, been allocated only 5 MHz
of clear spectrua. This allocation would be uniformly clear
throughout the entire geographic ar.a to be served; under an
allocation that yield. an effective a.erage of 5 MH., after
sharing, entire geographic area. would be blocked out .ntir.ly
by microwave u.e. Moreover, PeS is not digital cellular.
Because of the size of this allocation (which .ay have to be
suppl.mented to ...t capacity d...nd. wh.n commercial service
is inaugurated), the Hong Kong syst.. will be limited to
compressed voice s.rvice. PCS in the United States will be
much more than simply a voice service (as will, for that
matter, cellular).

lal S§A Comsearch, Microwaye Path Usage On 1850-1990 Band
(Gen. Docket 90-314, April 1993).
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GHz band is a nationwide problem demanding a nationwide
solution.

Th. fact that some PCS applications will permit some use
of microcells -- gen.rally defined a. ba•• statio~s with radii
of 1000 f ••t -- do.. not obviate the need for a sufficient
spectrum .lloc.tion. To begin with, .ny vi.ion of a PCS based
.ntir.ly on microc.lls is not in the bu.in••s pl.n of any PCS
Action member (or any PCS propon.nt of wbich w. know). Base
station r.dii of up to thr.e mil•• will be n.c••••ry for
cost-effective deplo~nt of PCS, even in metropolitan .reas
but especially in 1••• densely populated areas; a vision of PCS
based entirely on 1000-feet microcells no longer ezists.lil

B.

o.la78 I-Vlicit in "location. PCI will enter a highly
competitive marketplace in which entreached c.llular .ntitie.
have achi.ved wid.-area, regional coverage. To be competitive
with c.llular and wid.-ar.a BSMR service., PCS will be forced
to build out entire systems for an initial launch. The v.st
majority of the base stations in a PCS system must be active
when the s.rvic. is offered to the public or PCS will fail to
gain a competitive foothold. PCS, then, c.nnot afford the
luzury of rolling out its s.rvice gradually a. cellular did in
th. competition-free environment of the aid-1980s. Sy.tems
elsewhere in the world recognize the imperative of building
virtually complete systems by the first day of commercial
launch; in the United Kingdom, Mercury Personal Communications
built 250 cell sites before turning on the first user, and in
Germany, the PCS lic.nse. will hav. to build thousands of cell
sites before launching its wide-area service. PCS lic.n••es
must have a suffici.nt amount of spectrum to p.rmit wide-area
service to be initiated on the first day of commercial launc~.

B.yond doubt, d.lay in the full inauguration of PCS mu.t
be avoided. Insufficient spectrum alloc.tions, however, would

lil And, of course, comparing digital PCS to analog c.llul.r
is mi.le.ding -- cellular carrier. are conv.rting to digital
technologi•• with th••ame effici.ncy •• PCS digital
technologi.s .nd .re implementing the.e t.chnologies in 25 MHz
of cl.lr sp.ctrum. The need to acco.-odat. curr.nt an. log
users of sp.ctrum may r.quire part of a cellular carri.r's
spectrum to be re••rved. Howev.r, th. magnitude of that
reservation will not approach the l.v.l of sp.ctrum preemption
that incumbent microw.ve users will cause to PCS licens.es, and
alleviation of the cellular reservation is entirely within the
control of the cellular licensee.

- 8 -
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stall PeS impl...ntation and dev.lo~nt in markets across the
country beCau•• PCS lic.n•••• would not have acce.. to the
sp.ctrum n.eded to iapl_nt PeS. PeS lic.n•••• would be
forc.d to abandon the sharing t.chnologi.s that the Commission
has found so valuable and rev.rt to a mandated band-clearing
strategy. Forcing a clearing of the band would provoke delays
of two types.

First, too~s.all allocation. would pr.v.nt PeS lic.nsees
from having suffici.nt spectrum .v.n to begin PCS
implementation in the near term. Ca-e.arch, an independent
fr.quency coordination firm, has found that a 20 MHz PCS
allocation would require 100 perc.nt of public saf.ty lic.nsees
and 50 perc.nt of all lic.n.ee. to be f.~ocated during the
fir.t three y.ar. aft.r PeS licen.iD9.~ PCS lic.n•••• thus
would be forced for their very .urvival to begin negotiation.
with incumbent microwave u.ers during the -transition period.-

During this -transition period,- microwav. user. would be
under no obligation to r.locat. or to li.it their demand for
payment to th.ir co.ts of relocating. PCS lic.n•••• , fr••h
from paying auction pric.. to attain PCI spectrum, would be
forced to n.gotiat. in an op.n mark.t -- ••••ntially, a s.cond,
private auction -- to gain ace••• to the very .pectrum th.y had
been licensed. Microwave lic.n•••• , mor.over, will have .v.ry
incentive to attempt to reap the p.rc.iv.d mark.t value of the
spectrum they have been licensed. The.e negotiation. would be
inordinately time-con.uming and esp.n.ive, delaying service to
the consumer and driving up the cost of the service that
ultimately will be provided. Under this scenario, PCS stands
to lose the very characteristic that ha. driven the optimism of
the PCS industry -- the ability to offer a low-cost, ma.s
market service that will meet, for the first time, the
tetherless telecommunications needs of the majority of the
American public.

Second, even if negotiations can be compl.t.d
successfully, the logistics of r.locating microwave lic.n••••
would cause significant time d.lays. Too-small spectrum
allocations would r.quire all PCS lic.n.ees to be working to
relocate microwav. us.rs at e.s.ntially the same time.
Equipment for relocation bands, which are ju.t now being
rechannelized by the Commission, would have to be produced in
mas. quantities in time for this relocation; innumerable
engineers would have to be deployed to effectuate the
relocation. Although some have intimated that relocation of

~/ SAe Comsearch, Spectrum Allocatioo. and Their Implct on
Microwaye User Relocations; A Cas. Study (April 12, 1993).
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microwave u.er. require. little more than .witching microwave
radios, this is not the case. Many .y.t... are complez with
multiple paths, and will require sub.tantial time to perform
the frequency coordination, engineering, licensing and
installation. Today this proce.s often takes 18 months for a
.ingle link. If relocations .uch as th••e will be necel.ary in
every major market in virtually the .... time frame, the
industry will be unable to relpond and the inauguration of PCS
will be inevitably delayed.

The public inter••t de.ands that PCB be implemented as
quickly a. possible. Until PCS il impl...nted, cellular will
not be subjected to full .nd direct price .nd service
competition; Americ.n con.umer. will be harmed by delay.liI A.
all the .tudies that have bee~_performed show conclusively, PCS
i. a highly demanded .ervice.~ PC'_~ill create 300,000
high-quality new jobs for American••lJ/ It will permit our
.ervice and manuf.cturing .ector. to .eiae the lead in a '214
billion indu.try wirele•• market by the year 2000.111 PCS al.o
will provide COMpetition to eziltin, telecommunication•
•ervice., competition that the Pee ha. e.ti.ated will .ave
consumers billion. of doll.rs.1AI Becau.e of the benefit. pcs
can bring to American consumer., our economy and our balance of .
trade, both house. of Congress have crafted legislation

11/ a.a General Accounting Office, telecQ-.uoic.tion.:
Concerns About Competition io the cellular Indu.try (July
1992). In the United Kingdom, both cellular carriers lowered
their prices between 12 and 16 percent siz weeks before Mercury
PCS w•• scheduled to be introduced to the public.

12/ i§A supra notes 2-4.

11/ aaa Letter from Kurt A. Wimmer to Cora Beebe, Office of
Management and Budget, April 15, 1"3 (PCS will create 280,86'
jobs) (attached); ... A1aQ TeIAG.tg1, Iby Per.gn.l
Communications Seryice. lied tg II .t t-. Tgp of the Dgme.tic
Policy Agenda (-Sew, emerging PCS busine.se. promi.e to cr.ate
250,000 new job.-).

~/ -Global PCS,· Presentation. by J .... P. Caile, Vice
President, Motorola, Inc., before ABA/FCBA International
Telecommunications Seminar, June 8, 1993.

~/ sa. Letter from Alfred C. Sike., Chairman, FCC, to
President George Bu.h, April 28, 1992, at 14 (regulatory review
finding that pes will save American con.umers between $2
billion and $5 billion per year by providing competition to
cellular telecommunications).
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requiring quick regulatory action to begin the licensing of
PCS. In.ufficient spectrum allocation. would frustrate the
very goals Congre.. ezpected to achieve by mandating quick
regulatory action.

III.
other ....OD. for 40 .. Aa.ig~t.

A. pivotal a. the microwave conge.tion issue is to the
debate over sp.ctrum allocations, it is not, by any means, the
sole r.ason for an allocation of ~O MRz per PCS lic.ns.e.
Throughout the world, countries have forced incumbent microwave
u.er. to vacate the 2 GHa band altog.th.r to accommodat. PCS
and th.n have granted 30-50 MHz of cl.ar .pectrum to PCS
lic.n..... In the United Kingdoa, for .zample, two PCS
lic.n.... each have be.n allocated 50 "Z of cl.ar sp.ctrum,
and in G.rmany, on. PCS licen... ha. beeD allocated 30 MHz of
clear .pectrum. Thi. i. not in.ffici.nt or uninformed .pectrum
management policy on the part of th••• countri•• , to be .ure;
rather, the.e countri•• are .eizing the opportunity to p.rmit
PCS to provide much more than simply a digital cellular
s.rvice. Th. same path should be followed h.re.

ft. PopulatioD to be p o l i c y s a m e



between 36 and 49 MR. of clear spectrum each to service the
public's demand for pcs.11I .

The -.ed for ~r.liDe-Qu.lityVoice. Voice quality is a
crucial issue emerging from the American studies of the
potential market for PCS. American con.UMrs will demand
wireline-quality voice transmission. If wireline-quality voice
cannot be achieved, PCS will not be able to break the local
ezchange monopoly and provide co~etition in the local
re.idential .ervice. High-quality voice trans.ission demands
high-capacity voice coders (-vocoder.-). Vocoder rates
providing high voice quality cannot be acco-.odated in very
narrow spectrum allocations. The Telocator spectrum study also
found that 36-49 MRs of clear spectru. per licen.ee would be
required for an -optimistic- deployment of current technology
using 32 Kbps voice c04ing.~ The i.,l...ntation of effective
in-building PCS, or any other PCS u
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encompa•• high-.peed wir.l••• fac.i.il•••rvic•• and
larg.-capacity data tranl.i••ion ••rvic••• Th.ne. high
capacity, wired ca.puter n.twork. are expect.d to be im.ge and
video driv.n. __p.per., for .xample, .will deliv.rnew. on
p.r.onal digital a••i.tant. with on-c~nd vid.o. of event.
and .ound r.cording. of .p••che., not ..r••crolling of text.
Mor. fundamentally, if the p.r.onal 4igital a••i.tant of the
future cannot match the wired computing n.twork'. ability to
d.compre•• a multi-.4ia fil.on the fly or to .upport a vid.o
call, the future ..bil. u••r and the ..bil. n.twork will be cut
off from the .tandard way of doing bu.in••••

The.e new application. will requlre .i9nificant
bandwidth. U.ing an a.ymmetric al90ritba, for in.tance, every
multimedia ••••10n would require occup,rin9 bandwidth that could
have accommodated .i~ltaneou. voic. chaDDel. ran9in9 in nu.ber
from approximately 10 <at vocoder rate. of 32 Xbp.) to 50 <at
9.6 Kbp.). Thi. d...Dd for bandwidth ..ke. it v.ry unlikely
that PCS can provide high-.p.ed data .ervice. if the.e .ervice.
mu.t contend for Ie•• th.n 40 MIl. of .hared .pectrum. PCS'.
potential data applic.tion. would be forever lo.t under 20 MHz
and 30 MHz .pectrum allocation••

"!'be Potenti.l for InforlNtioD ..nices. PCS al.o can
provide highly demanded inform.tion ••rvice., including
graphic., imaging, and, in time, compre••ed video in real
time. These application. will permit advanc•• in he.lth care
delivery and education, particularly in 1••• d.n.ely populat.d
areas, and could revolutionize ho. bu.in••••• communicate. The
potential for cutting-edge wirel.ss multimedia applications is
an important part of our vision for PCS; this vi.ion will
expand access to information to large sectors of the American
public that have not yet been able to participate in the
telecommunications revolution. The•• services will be lo.t to
the American public if PCS doe. not rec.ive an adequate
spectrum allocation.

IV.
Rural AllocatioDs

Some m.y argue th.t rural .r••• will not require the ....
intensive u.e of the spectrum th.t will occur in den.ely
popul.ted urb.n .r.... One should not, however, le.p to the
conclusion th.t it i. an inefficient u.e of sp.ctrum to
allocat. 40 MHz per licensee througbout the Unit.d St.t•• ,
including in rural ar.... Rural t.lephone companies may put
PCS spectrum to int.ns. use by servin, traveling and commuting
subscribers from surrounding areas aDd using another portion of
PCS spectrum to replace archaic wired infrastructures with
advanced, cost-effective digital wirele•• voice and data

- 13 -



services. The flezibility of use inherent in PeS spectrum may
finally permit thos. living in rural America to be every bit as
advanced a part of our national teleco.-unications
infrastructure as are our urban citizens.

The fact that all rural areas may not require 40 MHz per
PeS licensee should not be seen as inefficient but instead
should be viewed a. a necessary side-effect of the manner in
which the Co~i••ion ha. allocated .pectrum for more than 60
years. It also could be argued, for ezample, that it is
inefficient to protect the sa.. 400 MHz of spectrum for VHP and
UHP television in Truth or Consequences, Rew Mezico and Rew
York City. It is undoubtedly more efficient to license PeS
spectrum to so.. entity, even in rural areas, than to permit it
to lie unassigned and fallow. It would make little sense to
create a regional patchwork quilt of allocations, and it would
make even less sens. to define the .ervices that will be
available in cities by spectrum needs that are perceived in
less-populated areas.

v.
Conclusion

PeS can reach its full potential in the United states only
if PeS licensees have access to a sufficient amount of spectrum
to avoid interference to incumbent aicrowave users, provide
high-quality voice and high-capacity data transmission
services, and respond to the service d..ands of consumers in
both urban and rural America. The studies objectively
addressing PCS spectrum requirements unanimously point to the
option of assigning PeS licensees 40 MHz each. With this
allocation sche.. , PeS can be impl...nted swiftly; it can reach
millions of Americans; it can provide high-quality voice and
data services; and it can energize the telec~nications

marketplace, creating jobs, competition, and taz revenue. It
will permit the United States to move ahead in world
competition and strengthen our dome.tic economy. With the
critical needs at stake, the Commission can afford to do no
less.
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CUVINGTON & BURLING

Ms. Cora Beebe
April 15, 1993
Page 2

employment. 11 Rather than continue with that ratio, the
analysis utilize. more con.ervative ratios a. the PCS industry

31 .
grows to reflect greater efficiencies being realized.-

Indirect ERPloyment (127,'17 job.). This category
include. dealers, distributors, re.eller., consultants,
engineering, billing and maintenance contractors, and other
types of jobs that are created indirectly by the activities of
PCS licensees. It is based on ratios that have been
experienced in the cellular industry, which provides a useful
analogue for PCS. The use of cellular figures is conservative
in that PCS may be significantly aore infrastructure-intensive
than cellular and thus produce more indirect employment in
engineering and construction service. in it. growth years.

ManufActuring Employwant (40,853 jobs). The
analysis assumes an export-import ratio of only 1:1.25 (that
is, we export 25 percent more than we import). Thi. is also
quite conservative; as you know, our balance of trade in
wireless telecommunications equi~nt traditionally is quite
good and will improve if we can impl..ent PCS swiftly and thus
gain a foothold in the immense international market for PCS.!I

11 This analysis is very con.ervative in that it begins
with employment ratios associated with the cellular industry
rather than significantly lower ratio. as.ociated with the
landline telephone industry (which if applied to PCS would
probably double our job estimate). So.. would argue that the
latter figures may be more appropriate for PCS in the long
run, becau.e PCS will become more of a competitor to local
exchange telephony as it matures.

Thi. analysis is significantly more conservative
than some analyse. that analyze PCS at maturity based on
current cellular .-ployment figure. (that i., the cellular
industry has created 100,000 direct and indirect jobs with
11,000,000 current subscribers; if the PCS industry serves
60,000,000 subscribers at maturity, it should employ more than
five times as many employees, or at lea.t 500,000).

. jl Many would argue that this figure is very
conservative because the types of PCS being developed in the
United State. will leapfrog over more rudi..ntary technologies
being developed in the European community and the Pacific Rim.
If PCS is implemented swiftly, the Unite~ States will capture
a greater share of the international equipment market, a



yours,

COVINGTON & aU~LING

Ms. Cora Beebe
April 15, 1993
Page 3

The number of jobs created per dollar of manufacturing output
is consistent with the current e.ployment practices of large
telecommunications manufacturers with whom we consulted in
crafting this analysis.

Plea.e give me a call with any questions about this
analysis. We have not forgotten your invitation tor comments
on specific auction processes that could be utilized and will
provide comments to you on that matter soon.

Very truly

t ~_......,
Kurt A. Wimmer

Enclosure

cc: Ronald L. Plesser, Esq.

higher export-import ratio would be justified, and more jobs
would be created.

,
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PeS ACTION, INC.- 1%00 19TH STUIT, NW - 7m FLOOR - WASHJNGTON, DC %0036 - (%0%) 861-2957 - FAX: (%0%) 861-3963

What is PCS ACTION?

PCS ACTION is a new coalition ofcompanies promoting the rapid deployment ofPCS services. The
member companies comprise competitors, companies from different locations in the United States,
ofdifferent sizes and from different sectors ofthe American economy, manufacturers and leaders in
different technologies such as cable, cellular, and print media.

WhatisPCS?

PCS stands for Personal Communications Services. PCS is a family of digital, high capacity,
telecommunications services that offer affordable mobile communications ofboth data and voice.

Because they are designed to enable people or devices to communicate independent of any fixed
location, PCS allowpeople tocommunicateanytime andvirtuallyanywhere. Consumerand business
applications include low-eost mobile telephony services using pocket-sizedhandsets, wireless PBX
andcomputernetworks, andmobile transmissionsofinformation to and from laptop computers, palm
tops, and electronic organizers. Special applications for education, health care, and security use are
alsopartofthe PCS potential. AndPCS is anticipated to cost 30percent to 50 percent less than today's
cellular services.

By bringing more services to more people at lower cost, PCS will have a broad and favorable impact
on American families and businesses.

What are the Goals of PCS ACTIoN?

The goals ofPCS ACTION include:

1. Promotina a rapid and broad dqWumont ofPeS. The PCS industry is ready now to
offer a family oflow-costpersonal communications services. PCS, ifpromptly and properly
licensed, could generate close to 5200 billion in new commercial activity by the end of the
next decade and create more than 300,000 goodnew Americanjobs. Deploymentofthis new
technology and the generation of new jobs and commercial activity requires government
action: the issuance ofcommercial PCS licenses.
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2. Ensurin& that 40 MHzof~is made available to each pes licensee. Sufficient
spectrum is necessary to deploy pes effectively. pes, unlike other services, will share the
spectrum band with thousands ofmicrowave users. Forty MHz of spectrum per license is
needed to allow pes licensees to accommodate the needs ofexisting microwave users with
whom they will be sharing spectrum, such as utilities, railroads and public safety organiza
tions. Too little spectrum would leave entire geographic areas blockedout from pes because
of microwave use. Moreover, particularly given the presence of incumbent licensees, 40
MHz of spectrum is necessary to provide the full array ofdata communications demanded
by consumers.

3. Ensurin& that two. and certainly no more tIym three. pes licenses are issued to each
market. Landline, cellular, SMR and other mobile service providers exist today and will
compete in each market with future pes providers. More than two pes licenses would
over-saturate potential markets and marginalize this new service, making it difficult or
impossible for pes providers to compete with these entrenched technologies.

4. Ensurlna thatpes licensina is implemented in law: license areas. pes licenses need
to cover large enough areas to make this business viable, valuable, and competitive. In the
cellular industry, for example, nine companies now control service to nearly 90percentofour
population. Small slices of geography would mean the death ofa thousand cuts for pes.

5. Ensurin& that well-gpalified pes licensees are selected by an eXPeditious mecha
nWn. However selected, pes licensees should be well qualified to operate these businesses
in the public interest. Past allocation techniques have resulted in years ofdelay; a mechanism
should be adopted that will substantially shorten the implementation period for pes and
maintain the quality of licensees.

6. Ensurina that unlicensed res be inUc;rncnted eXPeditiously and in a IPIDQC[ that
does not disadyantge or delay the implcmmtltjon of licensed res. pes technology will
bring the concept ofthe "wireless office" into reality. Wireless LANs, wireless PBXs, and
other wireless office devices can be deployed on an unlicensed basis. It is in the pes
industry's interest to have these unlicensed PCS devices implemented expeditiously, and to
allow for interoperability between licensed and unlicensed pes where applicable. This will
bring about truly efficient wireless networks.

Ronald L. Plesser
Piper & Marbury
1200 19th Street, N.W.
Washington, D.C. 20036
202/861-3969
Counsel to pes ACTION, INC.

Anthony T. Podesta
Podesta Associates, Inc.
1001 G Street, NW
Washington, D.C. 20001
202/393-1010
Spokesperson for pes ACTION, INC.
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MembersblllRoster

Sen1ce Provider Mwben:

• American Personal Communications/
The Washington Post Company

• Associated PCN Company

• Cox Enterprises, Inc.

• Crown Media

• MCI Telecommunications Corporation

• Omnipoint Corporation

• Providence Journal Company

• Times Mirror Cable Television, Inc.

• Time Warner Telecommunications

MaDUradudD. Mwhm:

• Motorola Inc.

• Northern Telecom

• QUALCOMM, Inc.
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